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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No. 249/419 



In re patent application of 
Won-bong CHOI, et al. 
Serial No. (Unassigned) 



Group Art Unit: (Unassigned) 
Examiner: (Unassigned) 



Filed: Concurrently 

For: NONVOLATILE MEMORY DEVICE UTILIZING A VERTICAL NANOTUBE 

CLAIM FOR fONVFNTTON PmORTTV 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA. 22313-1450 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 19 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of said original foreign 
application: 

Korean Application No. 2002-71041, filed November 15, 2002. 



Sir: 



Respectfully submitted, 



November 17, 2003 
Date 




Richard A. Sterba 
Reg. No. 43,162 



LEE & STERBA, P.C. 
1101 Wilson Boulevard Suite 2000 
Arlington, VA 20009 
Telephone: (703) 525-0978 



mm m^b ohdH ssjoi ass* mmmm sss. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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°1 ^1-71- 7flAl^Cf. 7flAlsJ Dfl^^ ri^Hr, 

4i>r <$*\o] qs$Q 71^-4, 71^" 4ii o]^- ^B^ol 
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^ °l-§-tr "l)S.B| ^{Nonvolatile memory device utilizing 
vertical nanotube} 

£ la^r ^l^Al^ofl 4= 4i*}-<£| 

£ Idtt £ H^s) ^i^A]oflofl rcj-s xjfls.el a>a1£, 

£ 2^ ^2^^^)^] tr^ nfls.^ ^j-Bl ^S., 

10 ; M-in^-a 11 ; 7]^. 

13 ; ii <3<3 15 ; =ell°l <3<3 

17 ; tIIoJe ^ 19 ; DjlSE]^ 

28 ; ^r^-RV^ 29 ; cf^^^- 
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°l-§-^- ^ls.&l i*H ^ 

<12> aVJE*fl!- i^m, ^sflAlE^} ^^m. 7 |^.^q. 01 ofl ^=o] 

<13> M^^l^E^o)] ^ S^Tl) ^>7l ^sfl^i^ E^fl^^E^7> ^ J=^i 

^(gm) s.^* 7>^o> ^ji, olofl rc}-Ef 2|e 7H^ 
MOSFETC Metal Oxcide Field Effect Transistor)^- ali^ll ^lS-Ej i7}5. 

<14> MOSFETC, cf^^^ ^Bl^(doped polycrystal 1 ine silicon).^ *1H TlH 

^4, ^sle(doped crystalline silicon).^. ^€ ^ ^sfl^l ^ 

<15> MOSFET^ E^fl^^oiEi^^ -S-^tr ^^a^^i^l^i *fl^ , 7]}o}^ ^s\-^^\ 

*I]-§^1 JL K^L ^51, Tfl olE ^>5r^ -fr^ ^ *ti ^Hl^ «l^ltrCf. 

^ S^^l^S ^ 711^., ^ « 0 >^-i: 7^1^ ^el^ *]) ol 31 , 

^rSl-^-ofl o}^ 0 ]n] ^^51^ ^ S^i^^^il- 7^711 *r7) ^ 
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n *ti\^ ^4 ^o]^ «| (W/L ra tio)l- Aj-^nvo] j^js. oj^] ^o> ^4 

^l^, i^># ^12:^71 ^sflA^ MOSFET^l l-sl^o] ^ 

3- 9in <^&l 7H ^l^oj ig-^tK 

, *fl<H TflolJEo] ^7l7> ^fl<>| TflolEoj cj-^^o] #^ r o} E 

^ (junction depths)^ ^if e| €■ ^7l*} a^-fr ^efl^M-, 

4 ^efl^l 719] 7^1- #^a]^ ^sq. =efloi^ ^%%o) ^3. 3>*7fl £*l^-¥- 
(punch through) -fr^SH 3*^3] l-7>^-*Ml $tf. HLfV ^7)^ a}<4 £ 

£ ^15. 3 ^>o^ ol^^o] 30nm ^Al^ *i 

ff-^ *-§"8: ^sfl^H ^>7> ^.^^ isrV^ll ^4. ^, ^efls] Si M0SFET 

71^-o.S. *Rr 1£2] i4r 4i7f^ .n^sHl ttf^ Aj-^^. E^-fr 7}xli 5^ 

ji^^ ^a.^ 4i7 r i- *t^7> saq-. 

4^1, ^ o]s.J17H>^ 7}^*\ Aj-^V ^efl 7)^0} -^]*}-g- 7flAj 

7>7> &_°q -S-^^H u\}^ *fl^H- ^Olcf. 

A>7l 7l#^ ^Aj^ 7 l ^^r. 
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<20> ±^ <$<Xo} ^^ig 7]^-; 

<2i> # 7 } 7]# >S-ofl ^c+ol # 7 ] <S££M 3*} ^"4°) 3tt ^3 ^ 

<22> #7] Uf^^-ti. Zj^S] ^^d] ^aVs)^ oflS.e)^; 

<23> # 7 J DflS.^'i^ ^^o|) ^#5)^- *1H TllolH; ^ 

<24> # 7 } M-i^f-tL E}-^ =eflo] ^ 3jL#S>fe ?l-g- S> 

<25> # 7 ] 71^ ^-^llT ^ll^^e^S ^ ^ 

<26> # 7 ] q-ic^-y.^ ^u)-^^-, iL^i4°l-^e}°l^- M-i^W-, ^f-i^alH e 

<27> # 7 ] nflSe)^^-, 

<28> #71 ^ofl ^#£]fe ^11^^^; 

<29> #71 ^l^<^nV^ #Tg6|| S^V^^ ^ 7-)#rq-; ^ 

<30> #71 7i#^^ #^ofl <g#£M, #7] zfto) 7\]o]^4\- 3#*Kr ^ 2 ^<g^;# 

<31> C^H, *fll ^ ^12^^^ ^A>o]coVol4. 

<32> #7] ^7]. ^#a]-£. -gE^eJ- SE^ -^fil^ Uj-O] E^-ol^^o]rf. 

<33> #71 lOOnm °]f>}2) ^^11- 7}7]^ 5J0I «>^-aj*>i^ f # 7 1 ^7> ^ # 

n^-O. ^7>^##^S. ^^1^ M-ii£«ol Wfl^Sl^ Cf^O.^ tg#:g ^ OIC}-. 
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<34> ^^H^l-^^: £^ \Jo] ^ o) tf . 

<35> #7) ^°)-H" ^}ojt=n^ + olcf. 

<36> #7l M-^ lOOnm °1*>^ 7}*]^ ^o] *}c}-. 

<37> M. &X}o)&^2. M-ic^W» Sfl-g-Sj-ja. o]« O.S ^t*Rr ^ 

1«^H 31^^^ tfl-g-%= nfl^ i^l- *fl^Vt}. 
<38> o]^> M. <gJ-tgo] ^A}^ofl 4^- -M*] ^tg*>4. 

<39> £ la^ ^li^Al^ofl 4^. Dfls.el 4i7}# ^-^iolji, i ib^ 

<40> £ la ^ lb* , 71^(11)^ ^^(13)-i: i^VJl 7l^;(ll)^ #^6fl 

^ ^^(13)4 <S7JsH M-^ti ^(10)°1 *j-^ 7 fl «^£]b M-Jtfi-*. <H efl o] 7 f 

M-^-a ^(10)^ s^l^ v\]sl?1 >i( 19)^1 ^^ji ^2}-<g Diia^^dg) 
sM^fe cfAi 7)]°}m. #q-(i7H ^€4. M-^ti.(i5)2f t J fl S .e|>i(i9)^ ^<hi 

<4i> 7) ^-(11)^- ^ D ]- ^oi^m^), ^^^(Si) Hlfe Se^(meso porous) 

S ^"^Tr 4^-!sH , 7l^;(ll)^^ Ol-g- _£^-g- ^ ^^( 13) o. zg^Q 
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4 711 o]e ^-g- ^ff-^ wl^^^l* SrS*)]^ 14 

<43> <^7H, ^i+lcfl-Jife- ^7] « 0 >*1^ (arc discharge), 3H*i ^r^C laser 

vaporization), #ef^P> sf-^j^^zj-^ (Plasma Enhanced Chemical Vapor Depostion; 
PECVD), 1S|-«r 7) ^aj-^ (Thermal Chemical Vapor Depostion), 7l tffHg ^ (Vapor 
. phase growth)-^* °l-g-*fl <a#°l 7]&(ll)^°] ^^(13)^ ^#*>5.^- ^^W. 

<44> M-^ti.(l0)S] °flS.e)^i(19)ol ^€4. °11S-el^(19)^: 

0N0(0x i de-Nitride-Oxide) ^ flfetfl , ^a}o] = nv( 19a> 19c) ^. ^0^0.5. 

*r-8-Skn. ^o)E^.ol^.^(i 9b )^ #* r *1#B]-o.5_ 7l^-trcf. 0N0^ CVD(Chemical 
Vapor Deposition) iE^ l^e)*- #*fl ^ &rj-. nfls.s] ^(19)^1 ^^-^ ^b] 

q-oiE^o)c(Si 3 N4)S ^ Si^, ^sl-^ cflA] ^B)3o| f oj-g-^- ^ £ 

SZ^r. ^13.^^(19)21 3*11 ^l^r 200nm ^oVo] s\ JL> uj-o] e e^-o] c ^-(1%)^ lOOnm o] 

<45> ^(|<H ?fl 0 lM(17)fe ^12-5^(19)3] s ^ofl ^^Jl, H 5)1*1 <^^(15)^r 

(10)3 Ef^ofl ^#<5>£.-lj- i4^y U0)2]- oflS-E)^i(19)^l ^^€t=t. 
<46> £ 2^ ^2^Aloflo|l 4^. ±.7># iL<y ^£.o]cf. 
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< 47 > £ 2» ^-s^^ , £ la ^ lbofl i^a) *)1K=^HH 4€- °flae| ^ 

(29b)# i^SRr ^^^]-(29a)AS. ^>8€ ^o} ^-ol^>cf. 

<48> Cf^^(29a)^r <£-¥-*l^ 7l^-# ^ SEfe ^Jl ^7]# 7>5><^ 

ofliicfol^i^-o.^.^ 4^r7fl^ M-^£S(29b)» «8 ^ t\SL , uh^£E(29b)S] T^^-ojl ^e) 

<49> £ 3 £- a. i^o} ^ a] ofl 4^- *\}3L^ ^}Mr 4^}^} A oH] ^M-^ 

^^1^1 Ej-diM-^tL <H3H» iLo^^^ A>^olcf. 

<50> £. 4 ^ M. ^o] A] oil ofl 4^" ^lS-Sl ^7>^ *Lfi-*i#(I-V) ^-1- Ji 

Ol ZLSflSolcf. 

<51> #2*V^ , TflolE ^^-ol -g-o} ^o^oflA-1 0V°fl Ol 571^1 -BSflo] 3H?-(I d ) 

^ ^^Ml -B-^Slrq-7> 7flo|E ^oj-ol ^7>^^i ^efl^l ^^-(I d )7> ^^^1 #4lo-Hf 
^1.2-3 ^7}^ ^ ^Ol M-B]-^^ ^ ^ 014 

<52> ^ o. ol-g-^H ^31^^ oflsem ^ ^ ^ 

^^1-71 ^sfl 7>7l 2:^ (Self assembly)* °l-g-^H 7l^>ofl £^^o] 
Sl«H ^5)-^ ^ 5a4. 

<53> Aj- 7l ^. A^rg^A-l ^ A>*j-o] ^^O.^. 7l7flS|<H &iH4, ZL«- ^ ^ ^ # 

tb^*Rf ^ol^lilcf, w>^tb ^*l°fl^ «*M3.>H *fl^£M°> th}. 
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4^ ©l-g-ta- ^ SI* ^14. £ Uflfe ^HH ^IsH 

3*H ^ °>M^i ^ ^^33H1 7i^n^ 7l#^ ahhi ^*fl 3*M^°> 

< 55 > w}-<4 £ 4^- ^12-^ ^Vfil #^£r, M-i^f-*.* afl 

«1^}J5.S. JIS.^:^ ^zl^^ x^ls-el ^ 9X^_ %o]t±. 
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1] 

2] 

^ 1 

sHr ^3 M-^a. ofla^ ^7f. 
3] 

*fl 1 *cH 91^^, 

^7) M-^a.^- ^.^L^ol e^.o]c uj-^tL, t£^ ^f-^^HE 

4] 
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-8-71 7^V^ ^ofl ^S^, jfto] TllolH^- ^2^^^;^- 

^7>. 

6] 

^1 4 1H1 S^l, 

^TdbM-i^^-W. nfl SB] 4l7>. 
7] 

4 %H1 

4>7l ^^£r lOOnm ^ilsL <5>^ e^uhi^Ji 

8] 

*fl 4 *<M1 5a°H, 
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9] 

10] 

*)] 8 

l^ty 11] 

#71 i4ii M^r lOOnm 7>^}^ ^ ^ 

4i7>. 
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